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(54) Quinazolin-4-one derivatives, their preparation and their use as hair growth promoters or in 
external compositions for skin 

(57) A quinazoiinone derivative or a salt thereof vention of hair loss in mammals and, in particular, in 
expressed by the following Formula (I); humans. 



N 



Formula (I) 



wherein each of A and B is R 1 or -(CH 2 )n-NR 2 R 3 ; 
wherein R 1 represents a hydrocarbon group of C 10 _3o; 
wherein R 2 and R 3 individually represent a hydrogen 
atom, a lower alkyl group, a phenyl group, or a benzyl 
group, or together represent a heterocyclic ring having 
3-7 members; and n represents an integer of 1-5; 
wherein when A is R 1 , Bis -(CH2)n-NR 2 R 3 and when A 
is -(CH2)n-NR 2 R 3 B is R 1 ; and wherein R 4 is selected 
r- from the group consisting of a hydrogen atom, a halo- 
^ gen atom, a lower alkyl group, a lower acyl group, a nitro 
group, a cyano group, an amino group, a lower altaxy- 
carbonyl group, a lower alkylamino group, a lower 
altoxy group, a lower acyloxy group, a carbamoyl group, 
^ a ,ow sr alkylcarbamoyl group, and a lower acylamino 
q) group. The quinazoiinone derivative or the salt thereof 
q has excellent hair growth and regrowth promoting 
n effects, which are useful for care, improvement or pre- 
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Description 

RELATED APPLICATIONS 

5 [0001] This application claims the priority of Japanese Patent Application Na 9-240362 filed on August 21 , 1997, 
which is incoiporated herein by reference. 

FIELD OF THE INVENTION 

w [0002] The present invention relates to a novel quinazofinone derivative and, in particular, to a quinazolinone deriva- 
tive that has excellent hair growth effect. 

BACKGROUND OF THE INVENTION 

75 [0003] At the present time, scalp abnormality due to activation of androgen in a organ such as hair root or sebaceous 
gland, lowering of Wood stream toward hair follicle, excess secretion of sebum, generation of peroxide and the like has 
been considered as a cause of baldness or hair loss. Accordingly, a compound or composition thai can remove or 
reduce the above-mentioned problems has been generally included into a hair growth promoting composition to pro- 
mote hair growth and regrowth and to prevent hair loss, for a long time (in the present Invention, "hair growth promoting 

20 composition" includes hair regrowth promoting composition, and the like). 

[0004] At present compounds or crude drug extracts having various functions have been compounded to the hair 
growth promoting composition. These functions include blood flew promoting action, topical stimulation, hair follicle acti- 
vating action, antiandrogen action, antiseborrheic action and the like have been known. Examples of drugs having 
blood flow promoting action include swertia herb extract vitamin E and its derivative, and benzyl nicotinate. Examples 

25 of drugs which promote blood circulation by topical stimulation include capsicum tincture, carrtharides tincture, camphor 
and vanillic acid nonylamide. Examples of drugs having hair follicle activating action include hinokitiol, placental extract, 
photosensitizing dye, pantothenic acid and derivative thereof. Examples of drugs having antiandrogen action include 
estradiol and estrone. Examples of drugs having antiseborrheic action include sulfur, thioxolone and vitamin Bg. 
[0005] In addition to these drugs, salicylic acid, resorcine and the like that have corneocyte desquamating action and 

30 antibacterial action can be compounded to hair growth promoting composition for the purpose of preventing dandruff. 
Further, glycyrrhizic acid, menthol and the like can be compounded in order to prevent inflammation of scalp. Further- 
more, amino add, vitamin, extract of crude drugs and the lite can be compounded so as to aliment to hair follicle and 
activate enzyme activity. 

[0006] Meanwhile, for example, D (L)-pantoIactone (Unexamined Japanese Patent Piitfcation No. Hei 8-26942), 
35 2(1H)-pyridone derivative (Unexamined Japanese Patent Publication No. Hei 8-20521), N°-nitro-L-arginine (Unexam- 
ined Japanese Patent Publication No. Hei 7-316023), 3-methyleneisoindofin-1-one derivative (Unexamined Japanese 
Patent Publication No. Hei 7-316022), indole derivative (Unexamined Japanese Patent Publication No. Hei 7-304736) 
are disclosed in recent patents as drugs having hair regrowth effect, hair growth effect and hair loss protecting effect 
[0007] However, although the drugs described above are compounded to the conventional hair growth promoting 
40 compositions, they do not always exhibit sufficient hair regrowth and growth promoting effect. 

SUMMARY OF THE INVENTION 

[0008] In view of the foregoing problem in the prior art, an object of the present invention is to provide a compound, 
45 which is excellent in hair growth and regrowth promoting effect on human hair, and a hair growth promoting composition 
comprising the same as an active ingredient. 

[0009] As a result of diligent studies of the inventors for attaining the above mentioned objects, it has been found that 
certain quinazolinone derivative and its salt have excellent hair growth and regrowth promoting effect thereby accom- 
plishing the present invention. 

so [001 0] Namely, a quinazolinone derivative or a salt thereof in accordance with the present invention is expressed by 
the following Formula (I): 



55 
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Formula (I) 



wherein each of A and B is Ft 1 or -{CH 2 )n-NR 2 R 3 ; wherein R 1 represents a hydrocarbon group of C 10 -3o; wherein 
R 2 and R 3 individually represent a hydrogen atom, a lower alkyl group, a phenyl group, or a benzyl group, or 
together represent a heterocyclic ring having 3-7 members; and n represents an integer of 1-5; 
wherein when A is R 1 , B is -(O^n-NF^R 3 and when A is -(CH^n-NRW, B is R 1 ; and 

wherein R 4 is selected from the group consisting of a hydrogen atom, a halogen atom, a lower alkyl group* a lower 
acyf group, a nitro group, a cyano group, an amino group, a lower alknxycarbonyt group, a lower alkylamino group, 
a lower alkoxy group, a lower acylaxy group, a carbamoyl group, a lower alkyi carbamoyl group, and a lower 
acylamino group. 

[001 1 ] A hair growth promoting composition in accordance with the present Invention is characterized by comprising 
said quinazolinone derivative or the pharmacologically acceptable salt thereof as an effective ingredient 
[0012] An external preparation for skin in accordance with the present invention is characterized by comprising said 
quinazolinone derivative or the pharmacologically acceptable saft thereof. 

[0013] A method for promoting hair growth in accordance with the present invention is characterized by applying an 
effective amount of said quinazolinone derivative or the pharmacologically acceptable salt thereof on the skin of mam- 
mals and, in particular, on human skin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

Figs. 1 -4 and Figs. 7-1 0 show examples of steps for manufacturing the quinazolinone derivative in accordance with 
the present invention and 

Figs. 5-6 and Figs. 11-13 show examples of steps for manufacturing starting materials of the quinazolinone deriv- 
ative in accordance with the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0015] In a compound of the present invention, hydrocarbon group of C 10 .so shown by R 1 refers to a straight or 
branched alkyl group having 10-30 carbon atoms, a straight or branched alkenyl group having 10-30 carbon atoms or 
a straight or branched alkynyl group having 10-30 carbon atoms and may have a saturated ring or aromatic ring in R 1 . 
[0018] Examples of the above-mentioned straight alkyl group include decyf, undecyl, dodecyl, tridecyi. tetradecyl, 
pentadecyl, hexadecyl. heptadecyl. octadecyl, nonadecyl, icosyl, henicosyl, docosyl, tetracosyl, haxacosyl octacosyl 
and the like. 

[0017] Examples of the above-mentioned branched alkyl group include 6-methyldecyi, 9-methyWecyl, 6-ethytnonyl, 
5-propyloctyl, 11-methyldodecyl, 12-methyltridecyl. 4-methyftetradecyl, 13-methyitetradecyl, 14-ethylhexadecyl, 10- 
methyloctadecyl, 15-ethylheptadecyl, 10-methyWococyl, 2-pentyl octadecyl, 22-methyttricosyl, 12-hexyloctadecyl, 6- 
methyltetracosyl, 24-methyiheptacosyl, 2-decylhexadecyl. 2-norrytoctadecyl, 2-dodecyl octadecyl and the like. 
[0018] Examples of straight or branched alkenyi group having 10-30 carbon atoms and straight or branched alkynyl 
group having 10-30 carbon atoms include the alkenyl groups or alkynyl groups corresponding to the above-mentioned 
alkyl groups such as 4-decenyl, 7-dodecenyl, 9-octadodecenyf or 3-dodecynyl. 

[0019] Also, examples of hydrocarbon group having a saturated ring or aromatic ring in R 1 include 12-cycIohexyldo- 
decyl, 4-butytphenyt, 8-phenyloctyl, biphenylyl, and the like. 

[0020] Among these groups, R 1 is preferably a straight or branched alkyl group having 10-30 carbon atoms and, more 
preferably, a straight or branched alkyl group having 10-25 carbon atoms and, particularly preferably, a straight alkyl 
group having 13-21 carbon atoms. The hair growth effect tends to deteriorate in the case where the carbon number of 
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R 1 is too small. 

[0021] Each of R 2 and R 3 f which may be identical or different from each other, can be a hydrogen, a lower alkyi, a 
phenyl or a benzyl group. Also. R 2 and R 3 together can represent a heterocycle having 3-7 members. 
[0022] In R 2 and R 3 , the lower alkyf group refers to a straight or branched alky! group having 1 -6 carbon atoms. Exam- 
ples of the lower alkyf group include methyl, ethyl, propyl, butyl. Isopropyl, Isobutyf, 1-methylpropyl, tert-butyl, pentyl, 1- 
ethylprcpyf, isoamyl. hexyl and the like. Methyl or ethyl group is preferable. In the present invention, the definition of 
lower aikyl group is the same as mentioned above if there is no further description. 

[0023] In R 2 and R 3 a phenyl and a benzyl group may be unsubstituted or substituted by halogen, a lower alkyl. a 
lower acyl, nitro, cyano, a lower alkaxycarbonyl, a lower alkylamino, a lower altaxy or a lower acytoxy group, respec- 
tively. The definition of each substituent referred in here is explained as follows: 
[0024] Halogen atom represents chlorine, bromine, iodine or fluorine. 
[0025] The lower alkyl group is as above-mentioned and, preferably, is methyl or ethyl group. 
[0026] The lower acyf group is straight or branched acyl group having 2-7 caibon atoms. Examples of the lower acyl 
group include acetyf, prcpionyf, butyryf, isobutyryl, pivaloyl, benzoyl group and the like. 

[0027] The lower alkoxycarbonyl group represents a carboxy! group whose hydrogen atom is substituted by a lower 
alkyl group. A preferable example of the lower alkoxycarbonyl group is methoxycarbonyl or ethoxycarbonyi group. 
[0028] The lower alkylamino group represents an amino group whose hydrogen atom is substituted by one or two and 
same or different lower alkyl group. A preferable example of the lower alkylamino group is methylamino or dimethyl- 
amino group. 

[0029] The lower alkoxy group represents a hydroxy! group whose hydrogen atom is substituted by a lower alkyl 
group. A preferable exanple of the lower alkoxy group is methoxy or ethoxy group. 

[0030] The lower acyloxy group represents a hydroxy} group whose hydrogen atom is substituted by a lower acyl 
group, wherein said lower acyl group is as above-mentioned. A preferable example of the lower acyloxy group is ace- 
toxy or propionyfcxy group. 

[0031] In R 2 and R 3 , the heterocycle having 3-7 members which is formed by R 2 and R 3 together represents a satu- 
rated or unsaturated heterocycle having 3-7 members containing nitrogen atom to which R 2 and R 3 are bonded. In 
addition to the nitrogen atom, a hetero atom such as nitrogen atom or oxygen atom may be contained in the heterocy- 
cle. Examples of the heterocycle include aziridine, azetidine, pyrrolidine, piperidine, homopiperkjine, piperazine. mor- 
pholine, pyrrole, pyrazole, and imidazole ring. Among these heterocycles, pyrrolidine, piperidine, piperazine or 
morphdine ring is preferable. The heterocycle may be substituted by one or two of the 6ame or different substituent. 
Such a substituent can be selected from the group consisting of a lower alkyl, a lower alkoxy, a lower acyl and a nitro 
group. The tower alkyf group is preferably methyl or ethyl. The lower alkoxy group is preferably methoxy or ethoxy group. 
The lower acyl group is preferably acetyl, propionyl or butyryl group. 

[0032] Among them, R 2 and R 3 are preferably kwer alkyl groups or a heterocycle having 3-7 members. 

[0033] As for R 4 , the definitions for halogen, lower alkyl, lower acyl, lower alkoxycarbonyl, lower alkylamino, lower 

alkoxy and lower acyloxy group are identical to those in R 2 and R 3 as mentioned above. 

[0034] The lower alkyl carbamoyl group in R 4 represents a carbamoyl group whose one or two hydrogen atoms are 
substituted by a lower alkyl group. A preferable example of the lower alkylcarbamoyl group is methylcarbamoyl or ethyl- 
carbamoyl group. 

[0035] The lower acytamino group in R 4 represents an amino group whose one or two hydrogen atoms are substituted 
by a lower acyl group. The lower acyl group is as mentioned above. A preferable example of the lower acylamino group 
is acetyiamino, propionylamino or benzoylamino group. 
[0036] Preferably, R 4 is a hydrogen atom. 

[0037] In the present invention, n represents an integer of 1 -5 and, preferably, 2 or 3. 

[0038] In Formula (I), although either A or B can be a hydrocarbon group of C 10 _ 30 as shown by R 1 and a group as 
shown by -(CH2)n-NR 2 R 3 from the manufacturing standpoint it is preferably that A is a group shown by R 1 and B is a 
group shown by -{CH2)n-NR 2 R 3 . 

[0039] In the compound of the present invention shown by Formula (I), asymmetric carbon may exist in any group of 
R 1 , R 2 R 3 or R 4 In addition to the various optical isomers based on such asymmetric carbon, the present invention can 
comprise geometrical isomers, conformational isomers, the other isomers and the mixture thereof. 
[0040] The compound (I) provided in the present invention can be manufactured by using well-known reactions. 
Though the representative synthetic examples will be shown in the following, the present invention should not be 
restricted thereto. Also, in the following manufacturing methods, R 1 , R 2 , R 3 . R 4 and n are the same as shown in the def- 
initions of Formula (I), unless otherwise indicated. 
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COMPOUND (1-1) (A=R 1 , B=-(CH 2 )n-NR 2 R 3 ) 
[0041J 

O 



d-i) 



[0042] Compound (1-1) of the present invention can be synthesized as described in Reaction Formula AA in Fig. 1. 
Namely, an amidocarbaxyfic acid (II) is intramolecularly condensed to form Compound (III). Then, Compound (III) is 
reacted with amine (IV) to form Compound (V). Finally. Corrpound (V) is intramolecularly condensed, thereby produc- 
ing Compound (1-1) of the present invention. 

[0043] As in the first step of Reaction Formula AA. for example, a method proceeding by way of an acid halide or a 
mixed anhydride, which is a carboxyi group reactive derivative of Compound (II) , can be used. 
[0044] When the method proceecfing by way of an acid halide is used, the amidocarboxylic acid (II) can be converted 
to its corresponding acid haDde by using phosphorus pentachloride. phosphorus trichloride, or thionyl chloride. As an 
additive, an organic base such as triethylamine, pyridine or N-methyfmorpholine can be used. As a solvent, for example, 
a halogenated hydrocarbon such as dichloromethane or chloroform; an aromatic compound such as benzene, toluene, 
xylene, or pyridine; an ether such as diethylether, tetrahydrofuran or 1 ,4-dioxane; an amide such as N,N-dimethylforma- 
mide or N.N-dimethylacetamide; or a mixed solvent thereof can be used While the reaction temperature and reaction 
time may be changed according to the material conpounds used, the reaction is usually effected at a temperature 
within the range of 0°C to the reflux temperature of the solvent 

[0045] When the method proceeding by way of a mixed anhydride is used, the amidocarboxylic acid (II) can be con- 
verted to its corresponding mixed anhydride by using an activator such as ethyl chlorocarbonate, isobutyl chlorocar- 
bonate, prvaloyt chloride, diphenylphosphinic chloride, or phosphorus Gocychloride. As an additive, for example, an 
organic base such as triethylamine, pyridine, or N-methylmorpholine can be used. As a solvent for example, a halogen- 
ated hydrocarbon such as dichloromethane or chloroform; an aromatic compound such as benzene, toluene, xylene, or 
pyridine; an ether such as tetrahydrofuran or dioxane; an amide such as N,N-dimethyiformamide or N,N-dimethylaceta- 
mide; or a sulfoxide such as dimethyteulfaxide can be used. While the reaction temperature and reaction time may be 
changed according to the material compounds used, the reaction is usually effected at a temperature within the range 
of —1 5°C to the reflux temperature of the solvent 

[0046] The reaction of Compound (III) with amine (IV) at the second step in Reaction Formula AA can be effected with 
or without a solvent Furthermore, as in the third step. Compound (V) can be intramolecularly condensed by continuous 
heating. As a solvent, for example,a halogenated hydrocarbon such as dichloromethane or chloroform; an aromatic 
corrpound such as benzene, toluene, xylene, or pyridine; an ether such as tetrahydrofuran or dioxane; an amide such 
as N,N-dimethyIformamide or N,N-dimethylacetamide; or a sulfoxide such as dimelhylsutfoxide can be used. The reac- 
tion temperature is usually within the range of room temperature to 150°C. Preferably, Compound (V) is produced with- 
out the solvent at a temperature within the range of room temperature to 1 00°C and then intramolecularly condensed 
at 100°C-150°C. thereby producing Compound (1-1) of the present invention. 

[0047] Alsa Compound (1-1) of the present invention can be synthesized as shewn in Reaction Formula AB of Fig. 2. 
First, Compound (HQ is reacted with amine (V!) to form Compound (VII). Compound (VII) is then intramolecularly con- 
densed to from Compound (VIII). Finally, Compound (VIII) is reacted with amine (IX) to produce Compound (1-1). Here, 
L 1 represents an atom or a group which is substituted by nitrogen easily and can be halogen, tosyloxy, mesytoxy group, 
or the like. The definition of L 1 throughout the rest of this specification is the same as shown above. 
[0048] Trie first and second steps of Reaction Formula AB can be effected according to the reaction of the second 
and third steps in Reaction Formula AA, respectively. 

[0049] The reaction at the third step in Reaction Formula AB can be effected in the presence of a base. As a base, 
for example, an inorganic base such as potassium carbonate, potassium hydroxide, sodium hydroxide or sodium 
hydride; or an organic base such as triethylamine or pyridine can be used. As a solvent, for example, toluene, ether, 
tetrahydrofuran, acetone or N.N-dimethylformamide can be used. Specifically, for example, by using potassium carbon- 
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ate as a base, the reaction is effected in the solvent such as acetone or N.N-rJimethylformamide at the terrperature with 
the range of room temperature to the reflux temperature of the solvent thereby attaining the aimed object. 
[0050] Also, Compound (1-1 a) wherein R 2 and R 3 in Compound (1-1) are hydrogen atoms can be synthesized as 
shown in Reaction Formula AC of Fig. 3. First, Compound (III) is reacted with amine (X) to produce Compound (XI). 
Compound (XI) is then irrtramolecularly condensed to form Conpound (XII). Finally, Compound (XII) is deprotected to 
produce Compound (1-1 a). In Reaction Formula AC, at least one of L 3 and L 4 represents an amino protecting group 
which can be any protecting groip unless it is adverse to the object of this Reaction Formula. For example, either L 3 or 
L 4 can be an amino protecting group such as an urethane type protecting group (e.g., tert-tutyloxycarbonyi, benzytoxy- 
carbonyl or 9-fluorerrylmethyloxycarbonyl groip), a sulfbnyl type protecting group (ag., 2-(trimethylsflyl)ethanesuIfonyl 
group), a sulfenyi type protecting group (e.g., 2, 2, 2-trifluoro-1,1-diphenylethanesulfeny| group), or an alkyl type pro- 
tecting group (e.g., benzyl, trityl or 9-phenylf luoreny! group), while the other can be a hydrogen atom. Also, L 3 and L 4 
together can form a phthalimkJe type amino protecting groupi The definition of L 3 and L 4 throughout the rest of this 
specification is the same as stated above. 

[0051] The first and second steps in Reaction Formula AC can be effected according to the reactions of the second 
and third stop6 in Reaction Formula AA, respectively. 

[0052] For the deprotection at the third step in Reaction Formula AC, various kind of known methods can be used 
according to the type of amino protecting group L 3 and L 4 . Specifically, for example, in the case where L 3 is tert-butox- 
ycarbonyl group and L 4 is hydrogen atom, the reaction is effected in a solvent such as glacial acetic acid by using hydro- 
gen fluoride at the temperature within the range of room temperature to the reflux temperature of the solvent thereby 
attaining the aimed object. Also, in the case where L 3 and L 4 together form a phthalimide type amino protecting group, 
by using hydrazine as a deprotection agent the reaction is effected in ethanol at the temperature within the range of 
room temperature to the reflux temperature of the solvent thereby attaining the aimed object. 
[0053] This Compound (Ma), as shown in Reaction Formula AD of Fig. 4, can be converted into Compound (Mb) of 
the present invention by reacting with about one equivalent amount of halogenated compound (XI 1 0 in the presence of 
a base. Further, Compound (M) of the present invention can be obtained by reacting Compound (Mb) with halogen- 
ated compound (XIV) in the similar mariner to the above. X represents halogen atom. The definition of X throughout the 
rest of this specification remains the same 

[0054] In this reaction, when R 2 and R 3 are lower alkyl, phenyl or benzyl group6, as a base, an inorganic base such 
as potassium carbonate, potassium hydroxide, sodium hydroxide or sodium hydride; or an organic base such as tri- 
ethyfamine or pyridine can be used. Specifically, for example, by using potassium carbonate as the base, the reaction 
is effected in the solvent such as acetone or N.N-dimethyltormamjde at the temperature within the range of room tem- 
perature to the reflux temperature of the solvent, thereby attaining the aimed object 

[0055] In the similar manner to this Reaction Formula AD, by reacting Conpound (Ma) of the present invention with 
about twice equivalent amount of halogenated compound (XIIIQ in the presence of the base, the compound of the 
present invention wherein R 2 and R 3 in formula (1-1) are the same can be obtained. Also, by reacting Compound (Ma) 
with a suitable dihalogenated compound, the compound of the present invention wherein R 2 and R 3 in formula (M) 
together form a heterocyde having 3-7 members can be obtained. 

[0056] The amidocarbaxylic acid (II), which is a starting material in Reaction Formula AA, as shown in Reaction For- 
mula AE of Fig. 5, can be synthesized by converting carboxylic acid (XV) to acid halide or mixed anhydride according 
to the method at the first step in Reaction Formula AA, and then reacting the latter with Compound (XVI). 
[0057] Also, as shown in Reaction Formula AF of Fig. 6. the amidocarboxyfic acid (II) can be synthesized by depro- 
tecting amide (XVIII) which is synthesized according to known amide-forming reaction from amine (XVII) with a suitable 
carboxylic acid (XV). L 2 represents a carbcKyl protecting group and can be a tower alkyl group such as methyl, ethyl or 
tert-butyt group; phenacyl group; trichloroethyl group or the Oke as long as it is not adverse to the successive reactions. 
Trie definition of L 2 throughout the rest of this specification remains the same. 

[0058] As for the amide-forming reaction at the first step in Reaction Formula AF, any known method such as the 
mixed anhydride method, the add chloride method, the DCC method, the CDI method and the azide method can be 
used unless any problem occur in particular. 

[0059] The mixed anhydride method and the acid chloride method can be effected according to the reaction at the 
first step in Reaction Formula AA. 

[0060] In the DCC method, as a condensing agent, N,N'<licyclohexylcarbodiimide (DCC), 1-ethyl-3-(3-dimethylami- 
nopropyf)carbodiimide hydrochloride (WSCI) and the like can be used. As a solvent for example, a halogenated hydro- 
carbon such as dichloromethana or chloroform; an aromatic compound such as benzene, toluene, or xylene; an ether 
such as tetrahydrofuran or 1,4-cfioxane; or an amide such as N,N-dimethylformamide or N,N-dimethylacetamide can be 
used. If necessary, this reaction may be effected while 1 -hydroxy benzotriazole (HOBt) or N-hydroxysuccinimide 
(HOSu) is added thereto. While the reaction temperature and reaction time may be changed according to the material 
compounds used, the reaction is usually effected at a temperature within the range of 0°C to the reflux temperature of 
the solvent. 
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[0061] In the CDI method, an activator such as N,N'-carbonyWiimidazole is used to convert the carboxylic acid (XV) 
into the corresponding N-acyl derivative and then the latter is reacted with the amine (XVII). As an additive, for exairple, 
an organic base such as triethyiamine, pyridine, or N-methyimorphoRne; or an inorganic base such as sodium hydride 
or potassium hydride can be used. As a solvent, for example, a halogenated hydrocarbon such as dichloromethane or 
chloroform; an aromatic compound such as benzene, toluene or xylene; an ether such as tetrahydrofuran or 1,4-diox- 
ane; an amide such as N,N<fimethyi1brmamide or N f N-dimethylacetamide can be used. While the reaction temperature 
and reaction time may be changed accord ng to the material compounds used, the reaction is usually effected ai a tem- 
perature within the range of 0 °C to the reflux temperature of the solvent. 

[0062] In the azide method, an activator such as diphenylphosphoryfazide is used to convert the carboxylic acid (XV) 
into its corresponding aade and then the latter is reacted with the amine (XVII). As an additive, for example, an organic 
base such as triethyiamine, pyridine, or N-methyimorphofine can be used. As a solvent, for example, a halogenated 
hydrocarbon such as dichloromethane or chloroform; an aromatic compound such as benzene, toluene or xylene; an 
ether such as tetrahydrofuran or 1 ,4-dicxane; an amide such as N,N-dimethylformamide or N, N-dimethylacetamide can 
be used. While the reaction temperature and reaction time may be changed according to the material compounds used, 
the reaction is usually effected at a temperature within the range of 0 °C to the reflux temperature of the solvent 
[0063] The deprotection at the second step in Reaction Formula AF can be effected by hydrolysis in the presence of 
an acid or a base. Hydrochloric acid, sulfuric acid, p-toluenesulfonic acid or the Oke can be used as the acid, while 
sodium hydroxide, potassium hydroxide, potassium tert-butcxide, or the like can be used as a base. As a solvent, an 
alcohol such as methanol or ethanol, water, a mixed solvent thereof, or the like can be used While the reaction temper- 
ature and reaction time can be changed according to the material compounds used, the reaction is usually effected at 
a temperature within the range of 0*C to the reflux temperature of the solvent 

COMPOUND (1-2) (A^CH^n-NF^R 3 , B=R 1 ) 



[0065] Compound (I-2) of the present invention, as shown in Reaction Formula BA of Fig. 7, can be synthesized by 
way of Compound (XXI) from amine (XIX) and carboxylic acid (XX). As for the first step of Reaction Formula BA, known 
amide-forming reactions as shown at the first step in Reaction Formula AF can be used. Also, the reaction at the second 
step can be effected according to the intramolecular condensation reaction at the third step in Reaction Formula AA. 
[0066] Also, Compound (I-2) of the present invention can be synthesized as shown in Reaction Formula BB of Fig. 8. 
In Reaction Formula BB, an amidocarboxylic acid (XXII) is converted into its intramoleculaily condensed compound 
(XXIII) and then the latter is reacted with amine (XXIV) to form Compound (XXV). Compound (XXV) is then rntramo- 
lecularly condensed to form Compound (XXVI). Finally, Compound (XXVI) is reacted with amine (IX), thereby producing 
Conrpound (1-2) of the present invention. 

[0067] The reactions at the first to the third steps in Reaction Formula BB can be effected according to Reaction For- 
mula AA. 

[0068] The reaction at the fourth step in Reaction Formula BB can be effected according to the reaction at the thirxf 
step in Reaction Formula AB. 

[0069] Also, Compound (l-2a) where R 2 and Ft 3 are hydrogen atom in Compound (1-2) of the present invention, as 
shown in Reaction Formula BC of Fig. 9, can be synthesized by deprotecting Compound (XXIX) which is synthesized 
by way of Compound (XXVIII) from amine (XIX) with carboxylic acid (XXVII). 

[0070] The first step in Reaction Formula BC can be effected according to known amide-forming reaction as the first 
step of Reaction Formula AF. 

[0071 ] The second step of Reaction Formula BC can be effected according to the reaction of the third step in Reaction 
Formula AA 

[0072] The deprotection at the third step in Reaction Formula BC can be effected according to the reaction at the third 



[0064] 




(1-2) 
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step in Reaction Formula AC 

[0073] This Compound (l-2a), as shown in Reaction Formula BD of Fig. 1 0, can be converted into Compound (l-2b) 
of the present invention by reacting with about one equivalent amount of halogenated compound (XIII) in the presence 
of a base. Further, by reacting Compound (l-2b) with halogenated compound (XIV) in the similar manner to the above, 

s Compound (I-2) can be obtained. This reaction can be effected according to Reaction Formula AD. 

[0074] In the similar manner to this Reaction Formula BD, by reacting Compound (1-2a) of the present invention with 
about twice equivalent amount of halogenated compound (XIII) in the presence of the base, the compound of the 
present invention wherein R 2 and R 3 in formula (1-2) are the same can be obtained. Also, by reacting Compound (l-2a) 
with a suitable dihalogenated compound, the compound of the present invention wherein R 2 and R 3 In formula (1-2) 

io together form a heterocycle having 3-7 members can be obtained. 

[0075] The amine (XIX) which is a starting material in Reaction Formulas BA and BC, as shown in Reaction Formula 
BE of Fig. 1 1 , can be obtained by synthesizing amide (XXXI) from carboxyiic acid (XXX) and amine (XXIV) and subject- 
ing thus obtained amide (XXXf) to deprotection. The first step in this reaction can be effected according to the method 
at the first step in Reaction Formula AF. The deprotection reaction at the second step can be effected according to the 

15 method at the third step in Reaction Formula AC. 

[0076] The carboxyiic acid (XXII), which is a starting material in Reaction Formula BB, as shown in Reaction Formula 
BF of Fig. 12, can be synthesized from carboxyiic acid (XXXII) and Compound (XVI). This reaction can be effected 
according to the method in Reaction Formula AE. 

[0077] Also, as shown in Reaction Formula BG of Fig. 1 3, the carboxyiic acid (XXII) can be synthesized by deprotect- 
20 ing Compound (XXXIII) which is synthesized from carbaxyfic acid (XXXII) with Compound (XVII). This reaction can be 
effected according to the method in Reaction Formula AF. 

[0078] Among the starting materials used in the foregoing Reaction Formulas, materflals which are not descrtoed 
above are commercially available or can be easily synthesized from a suitable material compound by using known 
methods. 

25 [0O79] The quinazolinone derivative provided in the present invention can be changed to an acid-added salt if neces- 
sary. Examples of the acid-added salt include salt with inorganic acid such as hyoYochloric acid, hydrobromic acid, sul- 
furic acid or phosphoric acid and salts with organic acid such as acetic acid, propionic acid, citric acid, lactic acid, oxalic 
acid, maleic acid, fumaric acid, succinic acid, tartaric acid or methansulfonic acid. These salts can be easily manufac- 
tured by common methods. 

30 [0080] The quinazolinone derivatives in accordance with the present invention, which mechanism of action has not 
been made clear, have an excellent hair growth and regrowth promoting effect Accordingly, by applying the compound 
on skin of mammals and, in particular, on human scalp, care, improvement, or prevention of hair loss can be expected. 
[0081] The quinazolinone derivative of the present invention can apply to pathological alopecia such as alopecia 
areata, alopecia pityrodes or alopecia seborrheica in addition to thin hair or hair loss what is called male pattern bald- 

35 ness or androgenic alopecia. The dosage of the quinazolinone derivative in accordance with the present invention must 
be determined suitably according to sex, age and degree of symptom in hair loss or thin hair. Usually 0.01-20 mg/cm 2 
is applied on scalp per day for an adult in a single dose or several doses. 

[0082] When the quinazolinone derivative of the present invention is used as a drug, quasi-drug or cosmetic for hair 
growth and regrowth promoting and prevention of hair loss, its pharmaceutical form can be selected voluntarily as long 
40 as the effects of the present invention can be exhibits Examples of the pharmaceutical forms include tonic, lotion, milky 
lotion, cream, ointment, gel, spray and mousse. 

[0083] In addition to the quinazolinone derivative in accordance with the present invention, various pharmaceutical^ 
acceptable ingredients, which are generally compounded to hair growth promoting composition in the field of drug, 
quasi-drug and cosmetic, can be compounded to these preparations. 

45 [0084] For example, as a drug having a blood flow promoting action, swertia herb extract vitamin E and derivatives 
thereof, nicotinates such as benzyl nicotinate, and the like can be used. Examples of drugs which promote Wood circu- 
lation by topical stimulation include capsicum tincture, cantharides tincture, camphor and vanillic acid nonylamide. 
Examples of drugs having hair follicle activating action include hinokitiol, placental extract photosensitizing dye, pan- 
tothenic acid and derivatives thereof. Examples of drugs having antiandrogen action include a hormone such as estra- 

50 diol or estrone. Examples of drugs having antiseborrheic action include sulfur, thiaxolone and vitamin B 6 . 

[0085] In addition, salicylic acid, resorcine and the like which has corneocycle desquamating and antibacterial action 
can be compounded therein so as to prevent the generation of dandruff. Also, glycyrrhizic acid and derivatives thereof, 
menthol, and the like can be compounded therein so as to prevent inflammation of scalp. Further, an amino acid such 
as serine, methionine or arginine, a vitamin such as biotin, extracts of crude drugs and the like can be compounded 

55 therein in order to supplement nutrition for hair follicle and activate enzyme activity. 

[0086] Also, extracts from plants such as althea, coix, peppermint, leaf base, capsicum, aloe, lycium, mugwort, oryza, 
seashore vitex, rosmarinus officinalis, drynaria, cytisus scoparius, gentiana, salviae miltiorrhizeae radix, sponge gourd, 
platycodon, pinus, sophora root. Japanese angelica root, saff lower, Japanese barberry, areca, eucalyptus, prunella 
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spike, akebia stem, achyranthes root, bupleurum root tea. licorice, hop, Chrysanthemum, senega, sesame, cnidium 
rhizome, cashew, pueraria root rosae rugosaeflos, saffron, rosemary, rehmannia root or mallow can be compounded. 
[00B7] Also, a vasodilator such as al tocycaibonyfpyridine N-oxide, carpronium chloride or acetylcholine derivative; a 
cutaneous hyperfunctioning agent such as cephalanthin; an antibacterial agent such as hexachlorophene, benzalko- 
nium chloride, cetylpyridinium chloride, undecyfenic acid, trichlorocarbanilide or bithionol; zinc and itsderivHtivBs; lactic 
acid and its alkyf ester; an organic acid such as citric acid; a protease inhibitor such as tranexamic acid; and the Gke 
can be compounded. 

[0068] Further, an alcohol such as ethanol or isopnopyi alcohol; a polyvalent alcohol such as glycerine, propylene gly- 
col or polyethylene glycol; an oily ingredient such as higher fatty acids, higher alcohols, hydrogenated castor oils, nat- 
ural oils and fats, ester oils or silicone oils; surfactants; perfumes; chelating agents; humectants such as 1,3- 
butyleneglycol, hyaluronic acid and its derivatives, martitol, soluble collagen or sodium lactate; thickening agents such 
as quince mucilage, carboxyvinyfpofymer or xanthan gum; antioxidants; ultraviolet absorbers: coloring agents; water; 
stabilizers; and the like, which are generally compounded in hair growth composition, can be corrpounded within the 
range provided that the effects of the present invention are not spoiled. 

EXAMPLES 

[0089] In the following, the present invention will be explained by using specific exanples. However, the present inven- 
tion should not be restricted thereta 

HAIR REGROWTH TEST 

(1) Test Method 

[0090] By using C3H/HeNCrj mice, whose hair cycle was in resting stage, the experiment was performed according 
to the method of Ogawa et al. (Normal and Abnormal Epidermal Differentiation, Edited by M. Seiji and I. A. Bernstein, 
Pages 1 59-1 70. 1982, Todai Shuppan). 1 0 mice were used in a group and the mice's hair within the area of 3 x 4 cm of 
the regions of back was shaved by a clipper and a shaver. 0.1 ml of ethanol (negative contrast) or ethanol solution of 
the test compound was applied on the shaved portion once a day. For hair regrowth effect of the test compound, the 
hair regrowth area of mice's region of back was measured and ratio of the hair regrowth area with respect to the shaved 
area was evaluated as hair regrowth area rate. 

(2) Resuft 

[0091] Hair regrowth area rates (%) after the following tested compounds were applied for 18 days are shown in 
TABLE 1: 
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Compound 1 : 3-{3-(Dimethylamino) propyl}-2-heptadecyl-3-hydroquinazolin-4-one 
[0092] 



w 



Compound 2: S-{3-(Dimethylamino) propyl}-2-heptadecyl-S-hydroquina2ofin-4-one monohydrochloride 

15 

[0093] 



20 ' HO 



25 

Compound 3: 3-{3-(Dime%lamino)propyg-2-hep^ dihydrochloride 



[0094] 

30 



35 



Compound 4: 3-{3^Dime1hylamino)propyl}-2-tr^ 

40 

[0095] 



ok 



45 



50 



55 
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Compound 7: 3^3-(Dimetriy1amir>o)prcf^ monohydrochloride 
[0096] 

5 




TABLE 1 



Compound 


Concentration of Com- 
pound (wA/%) 


Hair Regrowth Area 
Rate(%) 


Ethanol (negative contrast) 




0 


Compound 1 


0.1 


100 


Compound 2 


0.1 


100 


Compound 3 


0.1 


55 


Compound 4 


0.1 


66 


Compound 7 


0.2 


63 



[0097J As is clear from the TABLE 1 , quinazolinone derivatives and their pharmacologically acceptable salts in accord- 
so ance with the present invention show excellent hair regrowth and growth promoting effects. 

[0098] In the following, examples of compounds and compositions in accordance with the present invention will be 
explained. However the present invention should not be restricted thereta 

Example 1-1 

35 

3-{3-(Dimethylamino)prcpyl}-2-ta (Compound 1) 

(1) Ethyl 2-(octadecanoylarnino)benzoate 

40 [0099] Triethylamine (1 .86 ml) and octadecanoyi chloride (3.67 g) were added to a solution of ethyl anthranilate (2.00 
g) in methylene chloride (20 ml). After being stirred for 30 minutes at room temperature, the reaction mixture was diluted 
with chloroform, washed with saturated sodium hydrogencarbonate aqueous solution and water successively, dried 
over sodium sulfate anhydride, and concentrated, thereby yielding 5.45 g of the aimed compound as colorless crystals. 
[0100] 1 H-NMR(CDCl3)5:0.88(3Kt,J=7.3H2) f 1.2-1.45 (28H, m). 1 .42 (3 H, t, J =7.3) Hz), 1.75 (2H, quintet, J=7.3 

45 Hz), 2.43 (2H, t, J=7.3 Hz), 4.38 (2H, q, J=7.3Hz), 7.06 (1H, m). 7.53 (1H. m), 8.04 (1H, dd, J=7.8. 1.5Hz), 8.74 (1H, d, 
J=8.3 Hz), 11.10 (1H, brs). 

(2) 2-(Octadecancylamino)benzoic acid 

so [0101] A sodium hydroxide solution (NaOH 0.14 g / water 2 ml) was added to a solution of ethyl 2-(octade- 
canoylamino)benzoate (1.00 g) in ethanol (10 ml). After being stirred for 4 hours at room temperature, the reaction mix- 
ture was concentrated. The residue, with ethyl acetate added thereto, was washed with diluted hydrochloric acid, water 
and saturated brine successively dried over sodium sulfate anhydride, and concentrated. The residue was recrystal- 
lised from hexane-ethyi acetate mixed solution, thereby yielding 0.85 g of the aimed compound as colorless crystals. 

55 [0102] 1 H-NMR (CDCy 6 :0.88 (3H, t, J=6.8 Hz). 1.2-1.45 (28H. m), 1 .76 (2H, quintet, 1=7.3 Hz). 2.48 (2H, t, J=7.3 
Hz), 7.12 (1H, m), 7.60 (1H. m), 8.12 (1H, m), 8.77 (1H, d, J=8.3 Hz), 10.90 (1H, brs). 
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(3) 3-{3-(Dimethylamino)propyI}-2-heptadecy^ 

[0103] Trielhyfamine (0.44 ml) and diphenylphosphinic chloride (0.48 m!) were added to a suspension of 2-(octade- 
canoylamino)benzoic acid (0.85 g) in methylene chloride (1 0 ml). After being stirred for 3 hours at 0°C, the mixture, with 
N.N-dimethyM ,3-propanediamine (0.33ml) added thereto^ was stirred for 44 hours at room temperature. The reaction 
mixture was then diluted with chloroform, washed with saturated sodium hydrogencaibonate aqueous solution and 
water successively, dried over sodium sulfate. anhydride, and concentrated. The residue was purified by silica gel col- 
umn chromatography (silica gel 20 g, chloroform-methanol), thereby yielding 0 53 g of N-{2-{N-{3-(dimethylamino)pro- 
pyljcarbamoyl} phenyl}octadecaneamide and 0.37 g of the aimed compound as colorless crystals. 

N-{24^3-(Dimethyfamino)propyl}c 

[0104] 1 H-NMR (CDCI 3 ) b :0.88 (3H. t, J=6.8 Hz), 1 .2-1.45 (28H, m), 1.7-1 .85 (4H, m), 2.30 (6H, s), 2.40 (2H. t; J=7.6 
Hz), 2.52 (2H, t, J=5.6 Hz), 3.52 (2H, m). 7.01 (1H, m), 7.39-7.44 (2H, m), 8.64 (1H, d. J=8.S Hz), 8.91 (1 H, brs), 1 1 .58 
(1H, brs). 

3-{S-(Dimethyamino)propyl}-2-heptadec^^ 

[0105] 1 H-NMR (CDCI3) 6 :0.88 (3H, t. J=6.6 Hz), 1.2-1.4 (26H. m). 1.46 (2H, m), 1.84 (2H. m), 1.90 (2H. m). 2.26 
(6H, s), 2.40 (2H, t. J=6.8 Hz), 2.85 (2H. t, J=7.8 Hz), 4.15 (2H, t, J=7.8 Hz), 7.70 (1H, m), 8.24 (1H, d, J=8.3 Hz). 

Example 1-2 

3-{3-(Dimethylamino)propyl}-2-heptade^ (Compound 1) 

(1) 2-(Octadecanqyiamino)benzoic acid 

[0106] Triethylamine (0.46 ml) was added to a suspension of stearic acid (853 mg) in methylene chloride (8.5 ml). 
Then, ethyl chlorocarfoonate (0.32 ml) was drcpwise added to the mixture while being cooled with Ice. After being stirred 
for 1 hour at 0°C, the mixture, with a solution of anthranflic acid (41 1 mg) and triethylamine (0.42 ml) in methylene chlo- 
ride (2 ml) dropwise added thereto, was stirred for 16 hours at 45°C. The reaction mixture was then diluted with chloro- 
form, washed with water and saturated brine successively, dried over sodium sulfate anhydride, and concentrated. The 
residue was recrystallized from hexane-ethyl acetate mixed solution, thereby yielding 1.107 g of the aimed compound 
as colorless crystals. According to the comparison by using TLC and 1 H-NMR, this product was identified as the aimed 
compound obtained by Example 1-1 (2). 

(2) 3-{3-(Dimetrrytam'mo)propyl}-2-h 

[0107] Triethylamine (0.14 ml) was added to a suspension of 2-(octadecanoylamino)benzoic add (404 mg) in meth- 
ylene chloride (5 ml). Then, diphenylphosphinic chloride (0.19 ml) was added to the mixture while being cooled with ice. 
After being stirred for 3 hours at 0°C. the reaction mixture, with N-N-dimBthyl-1 f 3-propanediamine (0.14 ml) added 
thereto, was stirred for 1 3 hours at room temperature and for 24 hours at 50°C successively. The reaction mixture was 
then diluted with ethyl acetate, washed with water, saturated sodium hydrog encarbonate aqueous solution and satu- 
rated brine successively, dried over magnesium sulfate anhydride, and concentrated. The residue was purified by silica 
gel column chromatography (silica gel 35 g, chloroform-methanol), thereby yielding 87 mg of N-{2-{N-{3-(dimethyl- 
amino)propyl}carbamoyl}phenyt}octadecaneamide and 203 mg of the aimed compound as colorless crystals. Accord- 
ing to the comparison by using TLC and 1 H-NMR, these products were identified as N-{2-{N-{3- 
(dimethylamino)propyi}Mrbamoyl}phenyl} octadecaneamide and the aimed compound obtained by Example 1-1(3), 
respectively. 

Example 1-3 

3-{3-(Dimethylamino)propyl}-2-he (Compound 1) 

[0108] Toluene (5 ml) was added to N-{2-[N-{3-(dimethytamino)propylJcarbamoyl} phenyljoctadecaneamide (21 1 mg) 
obtained by Example 1-1(3) or Example 1 -2(2). After being refluxed with stirring for 23 hours at 1 30°C, the reaction mix- 
ture was purified by silica gel column chromatography (silica gel 25 g, chloroform-methanol), thereby yielding 1 16 mg 
of the aimed compound as colorless crystals. According to the comparison by using TLC and 1 H-NMR, this product was 
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identified as the aimed compound obtained by Example 1-1(3). The starting material (39 mg) was recovered at the 
same time. 

Example 1-4 

5 

3-{3-(Dimethyfarrino)prcpyf}-2-hep (Compound 1) 

(1) 2-Heptadecyl-4H-3,1-benzoxazin-4-one 

w [0109] Triethylamine (0.46 ml) was added to a suspension of stearic acid (853 mg) in methylene chloride (8.5 ml). 
Then, ethyl chlorocarbonate (0.32 ml) was dropwise added to the mixture while being cooled with ice. After being stirred 
for 1 hour at 0°C. the mixture, with a mixBd solution of anthranilic acid (41 1 mg) and triethylamine (0.42 ml) in methylene 
chloride (2 ml) dropwise added thereto, was stirred for 1 6 hours at 45°C and cooled with ice. The reaction mixture, with 
triethylamine (0.46 ml) and ethyl chlorocarbonate (0.32 ml) dropwise added thereto, was stirred for 1 hour at 0°6 and 

75 for 1 .5 hours at room temperature successively; and then concentrated. The residue, with ethyl acetate added thereto, 
was washed with water, neutralized with diluted hydrochloric acid, and washed with saturated brine. The organic layer 
was dried over magnesium sulfate anhydride and then concentrated. The residuB was purified by silica gel column chro- 
matography (silica gel 35 g, chloroform-methanol), thereby yielding 966mg of the aimed compound as colorless crys- 
tals. 

20 [0110] 1 H-NMR (CDCI3) 6 :0.88 (3H, t J=6.8 Hz), 1.2-1.45 (28H, m), 1.83 (2H. quintet J=7.8 Hz), 2.68 (2H, t, J=7.8 
Hz), 7.50 (1H. ddd, J=7.8. 7.3, 1.0 Hz), 7.56 (1H, d, J=8.3 Hz), 7.79 (1H, ddd, J=8.S, 7.3. 1.5 Hz), 8.19 (1H. dd. J=7.8, 
1.5 Hz). 

(2) 3-{3-(Dimeihylamino)propy^ 

25 

[0111] N.N-Dimethyl-1.3-propanediamine (0. 14 ml) was added to 2-heptadecyl-4H^3,1-benzoxazin-4-one (385 mg). 
The mixture was stirred for 2 hours at 70°C and for 3 hours at 130 °C successively The reaction mixture was purified 
by silica gel column chromatography (silica gel 25 g, chloroform-methanol), thereby yielding 368 mg of the aimed com- 
pound as colorless crystals. According to the comparison by using TLC and 1 H-NMR, this product was identified as the 
so aimed compound obtained by Example 1 -1 (3). 

Example 2 

3^3^Dimethylamino)propy1)-2-heptadecy1-34iydroquinazolin^-one monohydrochloiide (Compound 2) 

35 

[0112] 4N Hydrochloric acid-ethyl acetate solution (0.19 ml) was dropwise added to a solution of 3-{3-(dimethylamino) 
propyl}-2-heptadecyl-3-hydroquinazolin-4-one (335 mg) in ethyl acetate (3 ml) while being cooled with ice. After the 
mixture was stirred for 30 minutes at 0°C, the deposited crystals were collected by filtration under a vacuum, washed 
with ethyl acetate, and dried, thereby yielding 336mg of the aimed compound as colorless crystals. 
40 [0113] 1 H-NMR (CDCI3) 6 :0.88 (3H, t, J=6.8 Hz), 1.2-1.4 (26H, m), 1.48 (2H, m), 1 85 (2H, quintet, J=7.8 Hz) 2 38 
(2H, m), 2.82 (6H, s), 2.84 (2H. t J=7.8 Hz), 3.17 (2H, t. J=8.1 Hz). 4.25 (2H. t. J=6.8 Hz ), 7.45 (1H. m), 7.66 (1H, d. 
J=7.8 Hz), 7.74 (1H, m) f 8.19 (1H, dd, J=8.3, 1.5 Hz), 12.75 (1H, brs). 

Example 3 

45 

3-{3-(DimethylamiiTo)prc^ ^hydrochloride (Compound 3) 

[0114] 4N hydrochloric acid-ethyl acetate solution (0.32 ml) was dropwise added to a solution of 3-{3 (dimethyl- 
amino)propyt}-2-heptedecyl-3-rtydroquinazolin-4-one (282 mg) in ethyl acetate (3 ml) while being cooled with ice, and 
so then the mixture was stirred for 30 minutes at 0°C. The deposited crystals were collected by filtration under a vacuum, 
washed with ethyl acetate, and dried, thereby yielding 306 mg of the aimed compound as colorless crystals. 
[0115] ^-NMR (CDCI3) 5 .0.88 (3H, t, J=6.7 Hz), 12-1.4 (26H, m), 1.50 (2H, m), 185 (2H, m), 2.56 (2H, m), 2 87 
(3H, s), 2.89 (3H, s), 3.28 (4H. m). 4.39 (2H. t. J=6.7 Hz), 7.59 (1H. m), 7.3 (1H, m), 8.10 (1H. brd). 8.24 (1H, d, J=8.2 



55 
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Example 4 

3-{3-(Dimetrrytamino)propylh2-tride^ (Compound 4) 

(1) 2-Tridecyl-4H-3,1 -benzoxazin-4-one 

[01 1 6] Triethylamine (1 .76 ml) was added to a suspension of anthranilic acid (823 mg) in methylene chloride (20 ml). 
Then, myristqyl chloride (1 .63 m!) was dropwise added to the mixture while being cooled with ice After being stirred for 
2.5 hour a! room temperature, the reaction mixture was cooled with ice. Triethylamine (0.92 ml) and ethyl chlorocar- 
bonate (0.63 ml) were dropwise added to the reaction mixture successively. After being stirred for 1 hour at 0 D C and for 
1.5 hours a! room temperature successively, the reaction mixture was concentrated. The residue, with ethyl acetate 
added thereto, was washed with water, neutralized with diluted hydrochloric acid, and washed with saturated brine. The 
organic layer was dried over magnesium sulfate anhydride and then concentrated. The residue was purified by silica 
gel column chromatography (silica gel 60 g, chloroform-hexane), thereby yielding 1.663 g of the aimed compound as 
colorless crystals. 

[0117] *H-NMR (CDCI 3 ) 6 .0.88 (3H, t, J=6.8 Hz), 1.2-1.45 (20H, m), 1.83 (2H, quintet, J=7.8 Hz), 2.68 (2H, t, J=7.8 
Hz), 7.50 (1H. m), 7.56 (1H, d. J=8.3 Hz). 7.79 (1H, m), 8.19 (1H. dd, J=8.3, 1.5 Hz). 

(2) 3-{3-(Dimetrrylamtno)propyl}-2-trW^ 

[0118] N.N-DimethyM.S-propanediamine (0.34 ml) was added to 2-tridecyi-4H-3,1 -benzaxazin-4-one (817 mg). 
Then, the mixture was stirred for 2 hours at 70°C and for 21 hours at 1 40°C successively. The reaction mixture was puri- 
fied by silica gel column chromatography (silica gel 35 g, chloroform-methanol), thereby yielding 746 mg of the aimed 
compound as colorless solid. 

[0119] 1 H-NMR (CDCI3) 6 :0.88 (3H, t, J=6.8 Hz), 1.2-1.4 (18H, m), 1.46 (2H, m), 1.84 (2H, m), 1.90 (2H, m), 2.25 
(6H, s). 2.39 (2H, t. J=6.8Hz), 2.85 (2H. t. J=8.1 Hz). 4.15 (2H, t, J=7.8Hz). 7.42 (1H, m). 7.62 (1H. d. J=8.3Hz). 7.70 
(1H, m), 8.24 (1 H, dd, J=8.3, 1.5 Hz). 

Example 5 

2-Heptadecyl-3-(3-morphoGnopropyl)-3-hydroquinazolin-4-one (Compound 5) 



[0121] N-(3-Aminopropyl)morphoIine (0.63 ml) was added to 2-heptadecyi-4H-3. 1 -benzoxazin-4-one (1 .500 g). The 
mixture was stirred for 2 hours at 70°C and then, further stirred for 21 hours at 1 30°C. The reaction mixture was purified 
by silica gel column chromatography (silica gel 50 g, chloroform- ethyl acetate), thereby yielding 1.137 g of the aimed 
compound as colorless solid. 

[0122] 1 H-NMR (CDCI3) 5 :0.88 (3H, t, J=6.8 Hz), 1.2-1.4 (26H. m), 1.47 (2H ,m), 1.83 (2H, m). 1.93 (2H, m), 2.45 
(6H, m), 2.85 (2H, t. J=7.8Hz), 3.69 (4H. m), 4.17 (2H t J=7.6 Hz), 7.42 (1H, m), 7.62 (1H, dd. J=7.8, 1.0 Hz), 7.71 (1H, 
m), 8.23{1H,dd, J=8.1, 1.0 Hz). 



[0120] 



O 
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Example 6 

3-{3-(Dimethylamino)prcpyl}-2-henicosyl-3-hydr^ (Compound 6) 

[0123] 




(1) 2-Henicosy1-4H-3, 1 -benzoxazine-4-one 

[0124] Triethytamine (1.58 ml) was added to a suspension of behenic acid (3.51 g) &i methylene chloride (35 ml). 
Then, ethyl chlorocarbonate (1 .08 ml) was dropwise added to the mixture while being cooled with ice. After being stirred 
for 1 .5 hours at 0 D C, the mixture, with a mixBd solution of anthranilic add (1 .42 g) and triethyfamine (1 .44 ml) in meth- 
ylene chloride (7 mf) dropwise added thereto, was stinred for 3 hour at 0°C and for 15 hours at room temperature suc- 
cessively, and then cooled with ice. The reaction mixture, with methylamine (1.58 ml) and ethyl chlorocarbonate (1.08 
mQ dropwise added thereto, was stirred for 1 hour at 0»C and for 2.5 hours at room temperature successively, and then 
concentrated. The residue, with chloroform added thereto, was washed with water and saturated brine successively. 
The organic layer was dried over sodium sulfate anhydride, and then concentrated. The residue was purified by silica 
gel column chromatography (silica gel 100 g, hexane-chloroform), thereby yielding 3.39 g of the aimed compound as 
colorless solid. 

[0125] ^-NMR (CDCI3) 5 .0.88 (3H, t, J=6.8 Hz), 1.1-1.4 (34H, m) f 1.41 (2H, m), 1.83 (2H. quintet. J=7.8 Hz), 2.68 
(2H, t, J=7.8Hz), 7.50 (1 H, ddd, J=7.8, 7.3, 1.0 Hz), 7.56 (1H, d. J=8.3 Hz), 7.79 (1H, ddd, J=8.3, 7.3, 1 .5 Hz). 8.19 (1H, 
dd, J=7.8, 1.5 Hz). 

(2) 3-{3-(Dimeihylamino) propyl} -2- henic^ 

[0126] N,N-Dimethyi-1.3-propanediamine (0.44 ml) was added to 2-henicosyMH-3,1-benznxazine-4-one (1.38 g). 
Then, the mixture was stirred for 2.5 hours at 70°C and for 20 hours at 130°C successively. The reaction mixture, with 
ethyl acetate added thereto, was washed with saturated brine. The organic layer was dried over sodium sulfate anhy- 
dride, and then concentrated. The residue was purified by s3ica gel column chromatography (sSica gei 50 g, chloroform- 
methanol), thereby yielding 1 .23 g of the aimed compound as light-yellow solid. 

[0127] 'H-NMR (CDCI3) 6 :0.88 (3H. t J=6.8 Hz). 1.1-1.4 (34H, m), 1.46 (2H, m), 1.84 (2H quintet J=7.8 Hz), 1.90 
(2H. dd, J=7.8. 6.8 Hz), 2.25 (6H, s), 2.39 (2H, t, J=6.8 Hz), 2.86 (2H, t, J=7.8 Hz), 4.15 (2H, t, J=7.8 Hz), 7.42 (1 H, m), 
7.62 (1H, d, J=7.8 Hz), 7.70 (1H, m). 8.24 (1H, d, J=7.8 Hz). 

Example 7 

3-{3-(Dimett^amino)propyi}-2-henicosyl-3-hydroquinazolin-4-one monohydrocWoride (Compound 7) 

[0128] 4N hydrochloric acid-ethyl acetate solution (0.57 ml) was dropwise added to a solution of 3-{3-(dimethyl- 
amino)pit)pyl}-2-henicosyf^-hydnxiuinazoIin-4-one (1.10 g) in ethyl acetate (11 ml) while being cooled with ice. After 
being stirred for 20 minutes at 0°C, the mixture was concentrated. The residue was recrystaDized from ethanol-ethyi 
acetate, thereby yielding 1.03 g of the aimed compound as colorless crystals. 

[0129] 1 H-NMR (CDCy 6 :0.88 (3H, t J=6.8 Hz), 1.1-1.4 (34H, m). 1.48 (2H. m), 1.85 (2H. quintet. J=7.8 Hz). 2.38 
(2H, dd, J=8.3, 7.3 Hz), 2.83 (8H, m), 3.18 (2H, t J=8.3 Hz), 4.25 (2H. t, J=7.3 Hz), 7.45 (1H. m), 7.66 (1H, d, J=7.8 
Hz), 7.74 (1 H, m), 8.19 (1H. m). 12.78 (1H, brs). 
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Example 8 

2-HeptadecyJ-8-methGxy<3-{2-{ 1 -pyrroiidinyOethyl}^-hydrcquina20lin-4-one (Compound 8) 
5 [0130J 



10 




OMa 



(1) 2-Heptadecyl-8-methaxy^H-3, 1 benzoxazin e-4-on e 

[0131] Triethylamine (5.30 ml) was added to a suspension of 2-amino^-methoxybenzoic acid (3.00 g) in methylene 
20 chloride (30 ml). The mixture was cooled with ice and stearoyl chloride (5.44 g) was dropwise added thereto. The reac- 
tion mixture was stirred for 2.5 hours at room temperature and then cooled with ice. Then, triethylamine (2.80 ml) and 
ethyl chlorocarbonate (1.88 ml) were added to the reaction mixture successively. The reaction mixture was stirred for 1 
hour at 0°C and for 3 hours at room temperature successively, and then concentrated. The residue, with chloroform 
added thereto, was washed with water and saturated brine successively. The organic layer was dried over sodium sul- 
25 late anhydride and then concentrated. The residue was purified by silica gel column chromatography (silica gel 150 g, 
chloroform-hexane), thereby yielding 3.73 g of the aimed compound as colorless solid. 

[0132] 1 H-NMR (CDCy 6 :0.88 (3H, t, J=6.8 Hz), 1.2-1.5 (28H, m), 1.83 (2H, quintet, J=7.8 Hz), 2.74 (2H, t, J=7.8 
Hz), 4.01 (3H, s), 7.27 (1H, dd, J=8.3, 1.5 Hz), 7.43 (1H, t, J=8.3 Hz), 7.78 (1H, dd, J=8.3, 1.5 Hz). 

30 (2) 2-Heptadecy!-8-methoxy-3-{2-(1 -pyrroIidinyi)ethyf}-3-hydroquinazofirHt-one 

[0133] 1 -(2-Arnnoethy1)pyrrolidine (0.88 ml) was added to 2-heptadecyl-8-methoxy-4H-3,1 -benzoxazine-4-one (2.62 
g). After being stirred for 3 hours at 130°C, the reaction mixture, with ethyl acetate added thereto, was washed with 
water and saturated brine successively. The organic layer dried over sodium sulfate anhydride, and then concentrated. 
35 The residue was purified by silica gel column chromatography (sifica gel 75 g, chloroforrrvmethanol), thereby yielding 
2.92 g of the aimed compound as colorless solid. 

[0134] 1 H-NMR (CDCI3) 6 : 88 (3H, t, J=6.8 Hz), 1 .2-1 .4 (26H, m), 1.45 (2H, m), 1.7-1.9 (6H ( m), 2.63 (4H, m), 2.78 
(2H, t, J=7.8 Hz). 2.92 (2H, t J=7.8 Hz), 4.00 (3H, s), 4.27 (2H. t, J=7.8 Hz), 7.15 (1H. dd, J=7.8, 1 .0 Hz), 7.35 (1H. t, 
J=7.8 Hz), 7.83 (1H, dd, J=7.8. 1.0 Hz). 

40 

Example 9 

2-Heptadecyt-8-methoxy^-{2-(1-pyr^ monohydrochloride (Compound 9) 

45 [0135] 



so 




OMe 



55 [01 36] 4N hydrochloric acid-ethyl acetate solution (1 .36 ml) was dropwise added to a solution of 2-heptadecyl-8-meth- 
oxy-3-(2-(1-pyrrolidinyl)etr^}-6-hydro-quinazolin-4-one (2.51 g) in ethyl acetate (25 ml) while being cooled with ice. 
After being stirred for 20 minutes at 0°C, the mixture was concentrated. The residue was recrystallised from ethanol- 
ethyi acetate, thereby yielding 2. 18 g of the aimed compound as colorless crystals. 
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[0137] 1 H-NMR (CDCI3) 5 :0.88 (3H, t. J=6.8 Hz), 1.1-1.4 (26H, m), 1.56 (2H, quintet. J=7.8 Hz), 1.84 (2H, quintet, 
J=7.8 Hz), 2.12 (2H, m), 2.23 (2H, m), 2.98 (2H, m), 3.07 (2H, t, J=7.8 Hz), 3.33 (2H, m), 3.86 (2H, m), 4.01 (3H, 6), 
4.73 (2H, t J=7.8 Hz), 7.20 (1 H, dd. J=7.8, 1 .0 Hz). 7.39 (1H, t, J=7.8 Hz), 7. 76 (1 H, dd, J=7.8. 1 .0 Hz), 1 3.24 (1 H, brs). 

Example 10 

3-{2-(Diiscpropylamino)eth^ (Compound 1 0) 



(1) 2-Heptadecyl-7-nitro-4H-3 ( 1-benzQxazine-4-one 

[01 39] Triethytamine (4.85 ml) was added to a suspension of 4-nitroanthrani!ic acid (3.00 g) in methylene chloride (30 
mJ) and then the mixture was cooled with ice. The reaction mixture, with stearoyt chloride (4.99 g) dropwise added 
thereto, was stirred tor 3.25 hours at room temperature and then was cooled with ice. Then, triethylamine (2.55 ml) and 
ethyl chlorocarbonate (1 .74 mi) were added to the reaction mixture successively. The reaction mixture was stirred for 1 
hour at 0°C and for 3 hours at room temperature successively, and then concentrated. The residue, with chloroform 
added thereto, was washed with water and saturated brine successively. The organic layer was dried over sodium sul- 
fate anhydride, and then concentrated. The residue was purified by silica gel column chromatography (silica gel 200 g, 
chloroform -hexane), thereby yielding 3.62 g of the aimed compound as colorless solid. 

[0140] 1 H-NMR (CDCU 6 :0.88 (3H, t, J=6.8 Hz), 1.2-1.5 (28H, m), 1.84 (2H, quintet. J=7.6 Hz). 2.73 (2H, t, J=7.6 
Hz), 8.27 (1H, dd, J=8.8, 2.0 Hz), 8.37 (1H, d, J=8.8 Hz), 8.40 (1H, d, J=2.0 Hz). 

(2) 3-{2^Diisopropylamino)e*yQ-2-hepte^ 

[0141] N.N-Diisopropylethylenediamine (1 .16 ml) was added to 2-heptadecyl-7-nitro-4H-3 ( 1-benzaxazine-4-one (2.60 
g). After being stirred for 18 hours at 130°C. the reaction mixture, with ethyl acetate added thereto, was washed with 
water and saturated brine successively. The organic layer dried over sodium sulfate anhydride, and then concentrated. 
The residue was purified by silica gel column chromatography (silica gel 100 g, chlorotorm-methanol), thereby yielding 
2.96 g of the aimed compound as yellow solid. 

[0142] 'H-NMR (CDCI3) 6 :0.88 (3H. t, J=6.8 Hz), 1.00 (12H. d, J=6.4 Hz). 1.2-1.4 (26H, m), 1.47 (2H. m), 1.85 (2H, 
quintet. J=7.8 Hz), 2.76 (2H, t, J=6.8 Hz), 2.95 (2H, t, J=7.8 Hz), 3.04 (2H, septet, J=6.4 Hz), 4.08 (2H, t, J=6.8 Hz), 
8.17 (1 H, dd. J=8.3, 2.0 Hz), 8.39 (1 H. d, J=2.0 Hz). 



[0138] 




9 Y 
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Example 11 

342^Dnsopropylamino)ethyI}-2-h^ monohydrochloride (Compound 11) 

5 [0143] 



30 



rs [0144] 4N hydrochloric ackJ-ethyi acetate solution (1.20 m!) was dropwise added to a solution of 3-{2-(diisopro- 
pyfamino)ethyf}-2-heptadecyl-7-nto^ (2.44 g) in ethyl acetate (25 ml) while being cooled with 

ice. After being stirred for 30 minutes at room temperature, the mixture was concentrated. The residue was recrystal- 
lized from ethanol-ethyl acetate, thereby yielding 2.09 g of the aimed compound as light-yellow crystals. 
[0145] ^-NMRfCDCySiO.SSfSH.t. J=6.8 Hz), 1.2-1 .4 (26H, m), 1.4-1.6 (8H, m), 1.65 (6H, d, J=6.8 Hz), 1.90(2H, 

20 quintet, J=7.6 Hz), 3.03 (2H, t, J=7.6 Hz), 3.23 (2H, m), 3.77 (2H, m) t 4.91 (2H, m), 8.20 (1H, dd, J=8.8, 2.0 Hz), 8.36 
(1H, d. J=8.8 Hz), 8.49 (1H, d. J=2.5 Hz), 12.32 (1H, brs). 

Example 12 

25 7-Amino-3-{2-(dnsopropylamino)ethyl}-2-hepladecyl-3-hydroquinazolin-4-one (Compound 12) 
[0146] 



35 

[0147] 10% Palladium-carbon (105 mg) was added to a solution of 3-{2-(diisopropyfamino) ethyl} -2- heptadecyl- 7- 
nrtro-3-hydro<juinazolin-4-one (500 mg) in ethyl acetate (5 ml). After being stirred for 2.5 hour at room temperature 
under hydrogen atmosphere, the reaction mixture was filtrated through Celite™. The filtrate was concentrated, thereby 
yielding 467 mg of the aimed compound as orange solid. 
40 [0148] 1 H-NMR (CDCI3) 6 :0.88 (3H, t, J=6.8 Hz), 1 .03 (1 2H. d, J=6.8 Hz), 1 .2-1 .4 (26H. m), 1.44 (2H, m), 1 .63 (2H, 
quintet, J=7.8 Hz). 2.71 (2H, t, J=7.3 Hz), ^85 (2H. t. J=7.8Hz), 3.04 (2H, septet. J=6.8 Hz). 4.01 (2R t J=7.3 Hz), 4.13 
(2H, 6), &72 (1H, dd, J=8.3, 2.0 Hz), 6.73 (1H, d, J=2.0 Hz), 8.03 (1H, d, J=8.3 Hz). 

Example 13 

45 

7-Amino-3-{2-pHSopropylamino)ethyl}-2-heptadecyl-3-hydroquinazolin-4-one monohydrochloride (Compound 13) 
[0149] 



50 




55 



[0150] 4N hydrochloric acid-ethyl acetate solution (0.23 ml) was dropwise added to a solution of 7-amino-3-{2-(diiso- 
prcpytamino)ethyl}-2-heptadecyl-3-hydro-quinazolin-4-one (455 mg) in ethyl acetate (5 ml) while being cooled with ice. 
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After being stirred for 20 minute6 at 0°C, the mixture was concentrated. The residue was recrystalfized from ethanol- 
ethyl acetate, thereby yielding 363 mg of the aimed compound as colorless crystals. 

[0151] 1 H-NMR (CDCIa) 5 :0.88 (3H, t, J=6.8 Hz), 1.2-1.4 (26H, m), 1.4-1.6 (8H, m), 1.63 (2H, d, J=6.3 Hz), 1.85 (2H, 
quintet, J=7.8 Hz), 2.91 (2H, t, J=7.8 Hz), 3.20 (2H, m), 374 (2H, m), 4.27 (2H, s), 4.79 (2H. m), 6.75 (1H, dd, J=8.3, 
5 2.0 Hz), 6.77 (1H, d, J=2.0 Hz), 7.97 (1H, d, J=8.3 Hz), 12.10 (1H, brs). 

Example 14 

3-Decyl-2-[3-(dibiJtyIamino)propyf}-3-hydroquinazolin-4-one (Compound 14) . 

10 

[0152] 



75 




(1) 2-(3-Chloropropyi)-4H-S,1 -benzaxazine-4-one 

[0153] Triethylamine (7.60 ml) was added to a suspension of anthranilic acid (3.52 g) in methylene chloride (35 ml) 
25 and then the mixture was cooled with ice. The mixture, with 4-chlorobutyryl chloride (3.62 g) dropwise added thereto, 
was stirred for 3 hours at room temperature and then cooled with ice. The reaction mixture, with triethyfamrne (4.00 ml) 
and ethyl chlorocarbonate (2.70 ml) dropwise added thereto, was stirred for 1 hour at 0°C and further for 3 hours at 
room temperature. The reaction mixture, with chloroform added thereto, was washed with water and saturated brine 
successively. The organic layer was dried over sodium sulfate anhydride and then concentrated. The residue was puri- 
so tied by silica gel column chromatography (silica gel 125 g, chloroform-hexane), thereby yielding 4.00 g of the aimed 
compound as yellow solid. 

[0154] 1 H-NMR (CDCI 3 ) 6 2.32 (2H, eft, J=7.3, 6.3 Hz), 2.89 (2H, t, J=7.3 Hz), 3.71 (2H. t, J=6.3 Hz). 7.51 (1 H, dd, 
J=8.3. 7.8 Hz), 7.57 (1H, d, J=8.3 Hz), 7.80 (1H, ddd, J=8.3, 7.8, 1 .5 Hz), 8.20 (1H, dd. J=7.8, 1.5 Hz). 

35 (2) 2-{(4-Chlorobutanoyl)amino}-N-decylbenzamide 

[0155] n-Decylamine (0.45 ml) was added to 2-(3-chloroprcpyO-4H-3,1-benzoxazine-4-one (0.50 g). After being 
stirred for 45 minutes at 40°C. the reaction mixture was purified by silica gel column chromatography (silica gel 50 g. 
chloroform), thereby yielding 0.59 g of the aimed compound as light-yellow solid. 
40 [0156] 1 H-NMR (CDCI3) 6 0.88 (3H, t. J=6.8 Hz), 1.2-1.5 (14H, m), 1.63 (2H, m), 2.20 (2H, dt, J=7.3, 6.3 Hz), 2.60 
(2H. t J=7.3 Hz), 3.43 (2H. q, J=6.6 Hz). 3.65 (2H, t. J=6.3 Hz). 6.22 (1H. m). 7.07 (1H, td. J=7.8, 1.0 Hz), 7.4-7.5 (2H, 
m), 8.58 (1H, d. J=8.3 Hz), 11.15 (1H, brs). 

(3) 3-Decyi-2^3-(dibutylamino)propyl}-3-hydroquinazolin-4-one 

45 

[0157] Di-n-butylamine (0.26 ml) was added to 2-{(4-Chlorobutanoyf)amino}-NKiecyl benzamide (0.29 g). The mixture 
was stirred for 1.5 hours at 50°C, for 90 hours at 70°C, and for 22 hours at 130°C successively. The reaction mixture, 
with ethyl acetate added thereto, was washed with saturated sodium hydrogencarbonate aqueous solution and satu- 
rated brine successively Tne organic layer was dried over sodium sulfate anhydride and then concentrated. The resi- 
st? due was purified by silica gel column chromatography (silica gel 20 g, chloroform-methanol), thereby yielding 33 mg of 
brown oil containing the aimed compound. The typical chemical shifts due to the aimed compound is shown below. 
[0158] 1 H-NMR (CDCI3) 5 :2.87 (2H, t, J=7.3 Hz), 4.09 (2H, t. J=7.8 Hz), 7.60 (1 H, d, J-7.8 Hz), 7.70 (1 H, m), 8.24 
(1Kd.Js7.8Hz). 



55 
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Compounding Example 1 Hair growth tonic 


5 


Ou inaroli none derivative (ComDOLind 4) 


0.5 wt% 






0.1 




Pantothenyl elhylether 


02 


in 


Hinnlritinl 

1 III ll>fvll%SI 


0.05 




Polyoxyethylene (12) polyoxypropylene (6) decyf tetradecyl 


1.0 




1 -Menthol 


0.1 




Disinfectants 


QS. 


75 


1 ,3-Butyfene glycol 


3.0 




Ethanol 


70.0 




Purified water 


Balance 



< Preparation Method) 

[0159] Ethanol-soluble ingredients were added and dissolved into ethanol at room temperature while being stirred. 
Water-soluble ingredients were dissolved in purified water. The aqueous solution was added to the ethanol solution. 
25 After being uniformly mixed, the mixture was filtrated. 



30 


Compounding Example 2 Hair regrowth promoting 
liquid lotion 




Quinazolinone derivative (Compound 1) 


0.2 wt% 




Carpronium chloride 


1.0 


35 


Pantothenyl ethylether 


0.5 




Diphenhydramine hydrochloride 


! o.i 




Hinokitiol 


0.1 




dl-a-tocopheryf acetate 


0.1 


40 


Salicylic acid 


0.2 




1 -Menthol 


0.2 




Glycyrrhizinic acid 


0.1 


45 


Sodium dli3yrroridonecartx*yiate solution 


1.0 




Ethanol 


70.0 




Purified water 


Balance 



so { Preparation Method ) 

[0160] Ethanol-soluble ingredients were added and dissolved into ethanol at room temperature while being stirred. 
Water-soluble ingredients were dissolved in purified water. The aqueous solution was added to the ethanol solution. 
After being uniformly mixed, the mixture was filtrated. 
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Compounding Example 3 Hair tonic 


Quinazolinone derivative (Compound 2) 


0.1 wt% 


Paeony root extract (1 ,3-butyfene glycol extract) 


0.01 


N, N^ihydrcoymethyl-2-tetraeiocylamineoxide 


1.0 


N, N^imethy^2^ecyftetradecylamineaxide 


1.0 


Hinokittol 


1.0 


Vitamin Be 


0.2 


Vitamin E acetate 


0.02 


Menthol 


0.2 


Swertia herb extract 


1.0 


oaiicyHc aoo 


O.i 


Rosae rugosae flos extract (ethanol extract) 


0.5 


Propylene glycol 


2.0 


Sodium hyaluronate 


0.01 


Polyoxyethylene (10mol) monostearate 


2.0 


75% Ethanol 


Balance 



( Preparation Method) 

30 [01 61 J Each of the above ingredients was added and dissolved into 75% ethanol successively with stirring to obtain 
a hair tonic. 



Compounding Example 4 Hair tonic 


Paeonia extract (ethanol extract) 


5.0 wt% 


Quinazolinone derivative (Compound 2) 


0.05 


Quinazolinone derivative (Compound 7) 


0.05 


HinoWtiol 


1.0 


Vitamin 


0.2 


Vitamin E acetate 


0.02 


Menthol 


0.2 


Salicylic acid 


0.1 


Pueraria root extract (ethanol eoctract) 


0.5 


Propylene glycol 


2.0 


Sodium hyaluronate 


0.01 


Polyoxyethylene (10) monostearate 


2.0 


75% Ethanol 


Balance 
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(Preparation Method) 

[0162] Each of the above ingredients was added and dissolved into 75% ethanol successively with stirring to obtain 
a hair tonic. 

5 



Compounding Example 5 Hair tonic 


Quinazolinone derivative (Compound 1) 


0.05 wt% 


95% ttnanoi 


50.0 


Monoammonium glycyrrhfzinate 


0.05 


Paeonia extract (ethanol extract) 


0.05 


Paeony root extract (1 ,3-butyIene glycol extract) 


0.02 


Saffron extract (ethanol extract) 


0.02 


Rosemary extract (ethanol extract) 


0.02 


Peppermint extract (ethanol extract) 


0.02 


Japanese angelica root extract (ethanol extract) 


0.02 


Althea extract (ethanol extract) 


0.02 


Rehmannia root extract (ethanol extract) 


0.02 


Coix extract f ethanol extrarrt 




Sodium lauryt sulfate 


0.1 


N, N-dimethyl-2-decyltetradecytamineoxide 


0.5 


N. N^ihydroxyrnethyl-2-hyxadecylamineoxide 


0.5 


Dimethylhexyi polyoxyethylene (5 mol) amineoxide 


0.5 


Polyoxyethylene (40) hydrogenated castor oil 


0.5 


Succinic acid 


Q.S. 


Perfume and coloring agent 


as. 


Purified water 


Balance 



to < Preparation Method ) 

[01 63] A hair tonic was prepared according to Compounding Example 1 . 

45 



Compounding Example 6 Hair lotion 


95% Ethanol 


90.0 wt% 


Vitamin E acetate 


0.05 


Quinazolinone derivative (Compound 2) 


0.01 


Sodium lauryl sulfate 


0.06 


Propylene glycol 


0.1 


Polyoxyethylene (40) hydrogenated castor oil 


0.5 


Lactic acid 


Q.S. 


Sodium lactate 


Q.S. 
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(continued) 






Compounding Example 6 Hair lotion 




Perfume and coloring agent 


Q.S. 


5 


Purified water 


Balance 



< Preparation Method ) 

w [01 64] Pofyoxyethylene (40) hydrogenated castor oil and perfume were dissolved in 95% ethanol. Then, purified water 
and the other ingredients were added and dissolved into the mixture successively with stirring to obtain a transparent 
liquid lotion. 

75 



Compounding Example 7 Hair tonic 


Quinazofinone derivative (Compound 7) 


0.1 wt% 


Hlnokftiol 


1.0 


Vitamin B5 


02 


Vitamin E acetate 


0.02 


Menthol 


0.2 


Swertia herb extract 


1.0 


Salicylic acid 


0.1 


Propylene glycol 


2.0 


Polyoxyethylene (10) monostearate 


2.0 


75% Ethanol 


Balance 



< Preparation Method ) 

35 [0165] Each of the above ingredients was added and dissolved into 75% ethand successively with stirring to obtain 
a hair tonic. 



40 


Compounding Example 8 Hair tonic 




Quinazofinone derivative (Compound 2) 


0.5 wt% 




QuinazoBnone derivative (Compound 7) 


0.1 


45 


Hinokitrol 


10 




Vitamin 


0.2 




Vitamin E 


0.02 




Menthol 


0.2 


50 


Salicylic acid 


0.1 




Propylene glycol 


2.0 




Sodium hyaluronate 


0.01 


55 


Polyoxyethylene (10mol) monostearate 


2.0 




70% Ethanol 


Balance 
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(Preparation Method) 

[0166] Each of the above ingredients was added and dissolved into 70% ethanol successively with stirring to obtain 
a hair tonic. 



Compounding Example 9 O/W type milky lotion 


(Phase A) 




Polyocyetbylene (60) hydrogenated castor OB 


2.0 wt% 


Glycerin 


10.0 


Dipropylene glycol 


10.0 


F,o-Dutyiene glycol 


4.0 


Quinazolinone derivative (Ccrrpound 1) 


0.1 


Polyethylene glycol 1500 


5.0 


^rnase 




1 j-l _tlj~i _r_ f _ *| _ri _r 1 _n_ n .n. gin. 

isocetyi octanoate 


10.0 


Squalane 


5.0 


Vaseline 


2.0 


Propyl paraben 


2.0 






1% Carboxyvinytpolymer aqueous solution 


30.0 


Sodium hexametaphosphate 


0.03 


Ion-exchanged water 


8.35 


(Phase D) 




Ion-exchanged water 


4.5 


(Phase E) 




Potassium hydroxide 


0.12 


Ion-exchanged water 


Balance 



40 

(Preparation Method) 

[0167] Phases A and B were heated and dissolved separately. Both were mixed and treated with a homomixBr, 
thereby obtaining a gel. Phase D was then gradually added to this gel and dispersed by the homomixer. Then, Phases 
45 C and E were added to this gel dispersion successively, which were mixed and dissolved in advance separately. The 
mixture was emulsified by the homomixer to obtain an O/W type milky lotion. 



50 



55 



EP0903 344A1 



Compounding Example 10 Cream 


(Phase A) 




DimethylhexylpolyQxyethyfene (5 mol) amineoxide 


2.5 wt% 




r n 


otjiusietiryi aucurjui 


o.o 


Glyceryl monostealate 


3.0 


Koiyoxy etnyi en e (20) Z-octylaoaecyi etner 


3.0 


Propyl paraben 


0.3 


Perfume 


0.1 


^rnase b) 




Ouina^nfinnnp derivaiivp fCVimrim mrl 5>> 


1 0 


Glycerin 


8.0 


Dipropylene glycol 


20.0 


Polyethylene glycol 4000 


5.0 


Sodium hexametaphosphate 


0.005 


Ion-exchanged water 


Balance 



< Preparation Method > 

[0168] Phases A and B were heated and dissolved, separately. Both were mixed and emulsified by a homomixer to 
obtain a cream. 



Compounding Example 1 1 


Aerosol spray 




(Stock solution) 




95% Ethanol 




50.0 wt% 


Glycyrrhizic acid 




0.1 


Quinazolinone derivative (Compound 7) 


0.5 


Swertia herb extract 




0.1 


Sodium lauryl sulfate 




0.1 


Polyoxyethylene (40) hydrogenated castor oil 


0.5 


Lactic acid 




Q.S. 


Sodium lactate 




Q.S. 


Perfume 




Q.S. 


Ion-exchanged water 




Balance 


(Filling formulation) 




Stock solution 




50.0 


Liquefied petroleum gas 




50.0 
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(Preparation Method) 

[0169] A Block solution was prepared by mixing and dissolving the ingredients of stock solution. Thi6 stock solution 
was filled into a can and a valve was fit thereto. Liquefied petroleum gas was filled into the can to obtain an aerosol 
5 spray. 



Compounding Example 12 Shampoo 


(1) Sodium cocoytmethyi taurate 


2.0 wt% 


(2) Polyoxyethyiene (8) oleylether 


2.0 


(3) Laurie acid diethanolamide 


4.0 


(4) Ethylene glycol fatty acid ester 


1.0 


(5) Glycerine 


02 


(6) Menthol 


0.1 


(7) Quinazolinone derivative (Compound 1) 


0.1 


(8) Disodium edetate 


0.1 


(9) Perfume 


Q.S. 


(10) Purified water 


Balance 



25 

( Preparation Method ) 

[0170] The ingredient (10) was heated up to 70°C. The ingredients (1) - (9) were added to the heated ingredient (10) 
successively and the mixture was mixed and dissolved with stirring. The mixture was cooled to obtain a shampoo. 

30 



Compounding Example 13 Rinse 


(1) Stearyi trimethyl ammonium chloride 


1.5 wt% 


(2) Dimethyl polysiloxane(20 cs) 


3.0 


(3) Polyoxyethyiene (10) oleylether 


1.0 


(4) Glycerine 


5.0 


(5) Quinazolinone derivative (Compound 2) 


05 


(6) 4-Tert-butyl-4 , -methoxydibenzoylmethane 


Q.S. 


(7) Ultraviolet absorber 


Q.S. 


(8) Purified water 


Balance 



( Preparation Method > 

so [0171] The water phase was prepared by adding the ingredients (1) t (3) and (4) to the ingredient (8) and heating up 
to 70 Q C. The oi! phase was prepared by heating and dissolving the other ingredients up to 70°C. The oil phase was 
added to the water phase and the mixture was mixed with stirring by an emulsif ier. The mixture was cooled to obtain a 
rinse. 
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Compounding Example 14 


Scalp treatment 


(Stock solution) 




(1) Liquid paraffin 




27.0 wt% 


(2) Stearic acid 




5.0 


(3) Cetanol 




5.0 


(4) Sorbitan monooleate 




2.0 


(5) Polyoxyethylene sorbrtan monooleate 


3.0 


(6) Quinazolinone derivative (Compound 7) 


0.1 


(7) 1,3-Butylene glycol 




5.0 


(8) Antiseptic 




Q.S. 


(9) Purified water 




Balance 


(Filling formulation) 




Stock solution 




50.0 


Liquefied petroleum gas 




5O.0 



25 

( Preparation Method) 

[0172] The ingredients (5) and (6) were cfissolved into ingredients (1) to (4). After being dissolved with heating up to 
80°C, the mixture was cooled down. This mixture was added to the mixed solution of the ingredients (7) to (9), which 
30 was maintained at 30°C, and mixed with stirring to obtain a stock solution. This stock solution was filled into a can 
together with a propellant to obtain a scalp treatment. 



Compounding Example 15 


Scalp treatment 


(Stock solution) 




(1) HinoWtiol 




0.1 wt% 


(2) Swertia herb extract 




1.0 


(3) Vitamin Be 




0.1 


(4) Vitamin E 




0.01 


(5) Menthol 




0.1 


(6) Salicylic acid 




0001 


(7) Quinazolinone derivative (Compound 2) 


0.1 


(8) Polyoxyethylene sorbrtan monooleate 


0.1 


(8) Propylene glycol 




2.0 


(10)75% Ethanol 




Balance 


(Filling formulation) 




Stock solution 




50.0 


Dimethyl ether 




50.0 
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(Preparation Method) 

[0173] A scalp treatment was prepared according to Compounding Example 1 4. 

[01 74] In the following, the compounds and manufacturing processes thereof in accordance with the present invention 
5 are exemplified. 

Compound 15 

3-{2KDimethylamino)et^ 

w 

[0175] 



15 




20 [0175] In Example 1-4 (2), N t N-dimethylethyienediamine is used in place of N,N<limethyl-1 t 3-propanediamine to 
obtain the aimed compound. 

Compound 16 

25 2-Heptadecyl-3K3-piperKiinopropy^ 

[0177] 



30 




35 

[0178] In Example 1-4 (2), 3-piperidinopropytamine is used in place of N.N-dimethyl-1 ,3-propanediamine to obtain the 
aimed compound- 
Compound 17 

40 

3-{3-(Dietriyfamino)propyf}-2-h^ 
[0179] 

so 

[0180] In Example 1 -4 (2), N,N-diethyM ,3-propanediamine is used in place of N.N-dimethyl-1 ,3-propanediamine to 
obtain the aimed compound. 
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Compound 18 

3-(3-Aminopropyl)-2^eptadecyl-3-hydit)quina2olin-4*one dihydrochloride 
[0181] 

O 

^^^CirH» 2HCI 



75 [0182] !n Example 1-4 (2), tert-butyl N-(3-aminopn>py0caitemate is used in place of N,N-<Jime!hyM,3-propanedi- 
amine to obtain 3^3-{N-(tert43Lrtoxycarbonyl)am 

[0183] This compound is deprotected In ethyl acetate by using hydrochloric acid-ethyl acetate, to obtain the aimed 
compound. 

20 Compound 19 

3-{3-(Dimethytamino)prcpyl}-2-heptadec^ 

[0184] 

25 



30 




[0185] In Example 1-4 (1), 2-amino-3-methylbenzoic acid is used in place of anthranilic acid to obtain 2-heptadecyl- 
35 8-methyl-4H-3, 1 -benzaxazin-4-one. 

[0186] In the similar manner to Example 1-4 (2), from 2-heptadecyl-8-methyMH-3,1-benzoxHzin-4-one and N,N- 
dimethyl-1 ,3-propanediamine, the aimed compound is obtained. 

Compound 20 

40 

7-Chloro-3-{-3-(dimethylamino)propyl}-2-he 
[0187] 



45 




[0188] In Example 1 -4 (1), 2-amino-4«chlorobenzoic acid is used in place of anthranilic acid to obtain 7-chloro-2«hep- 
tadecyl-4H-3,1 -benzoxazin-4-one. 

[0189] In the similar manner to Example 1 -4 (2), from 7-chlon>-2-heptadecy1-4H^3, 1 -benzoxazin-4-one and N,N-dime- 
55 thyl-1 ,3-propanediamine, the aimed compound is obtained. 



5 



10 
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Compound 21 



3-{2-(Dimethyfamino) eth>1}-2-tridecyl-3-hydroquinazolin-4-one 



5 



[0190] 



w 




[0191] In Example 4 (2) p N.N-dimethylelhylenediamine is used in place of N,N-dimethyl-1 ,3-propanediamine to obtain 
75 the aimed conpound. 

Compound 22 

3-(3-PiperidinopropyQ-2-tridec^ 



30 [0193] In Example 4 (2), 3-piperidinopropytamine is used in place of N.N-dimethyf-1 ,3-propanediamine to obtain the 
aimed compound. 

Compound 23 

35 3-(3-AminopropylK2-tridecyl-3-hydroquinazolin-4-one dihydrochloride 
[0194] 



[0195] In Example 4 (2). tert-butyl N-(3-aminopnopyi)cart)amate is used in place of N,N-djmethyM,3-propanediamine 
fo obtain 3-{3-{N-(tert4>utoxycartwnyl)ar™ 

[0196] This compound is deprotected in ethyl acetate by using hydrochloric acid-ethyl acetate, to obtain the aimed 



[0192] 



25 




40 




45 



so compound. 
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Compound 24 

2-{3^Dimethyfamino)prcp>iJ^KXtodecyl-3-hydroquina20lin-4-one 
5 [0197] 




[0198] In Example 14 (2), 1-octedecylamine is used in place of n-decylamine to obtain 2^(4-chlorobutanoyQamino}- 
75 N-octadecyibenzamide. 

[01 99] In the similar manner to Example 1 4 (3), from 24(4<hlorobutanoyf)am"^ and dimeth- 

ylamine hydrochloride, the aimed compound is obtained. 

Compound 25 

20 

3-Octadecy^2^3i3iperidinopropy^ 
[0200] 




[0201 ] In the similar manner to Example 14 (3), from 2-{(4^Worobutanoyl)amino}-N-octadecytbenzarnide and piperi 
dine v the aimed compound is obtained 

35 Compound 26 

2-(3-MorphoRnopropyl)-3-octadecyl-3-hydroquinazorin-4-one 

[0202] 

40 




45 



[0203] In the similar manner to Example 1 4 (3), from 2-{(4-chlorobutanoyl)amino}^N-octadecylbenzamkJe and mor- 
so pholine, the aimed compound is obtained. 



55 
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Compound 27 

2-{3^Dietriylamino)propyJ}^-c>ctadec^ 
5 [0204] 



10 




is [0205] In the similar manner to Example 14 (3). from 24(4^hlorobutanoyI)amino}-N-o<^ecylben2amk1e and diethyl- 
amine, the aimed compound is obtained. 

Compound 28 

20 2-(3-Aminopropyl)-3-o<^ecyl-3-hydroquina2ofin-4-one 
[0206] 



25 




30 

[0207] 2^(4-CWorobutanoyj)amjno}-N-octadecylberaamide and potassium phthaBmide are reacted in DMF at 80 °C 
to obtain 2-{{4-(prrthanrriide)bu!anoyl}arr«no]^^ctadecylberttarr«de. 

[0208] In the similar manner to Example 1-3, 3Kxaade<^-2^3-(pritha]irnkJe)prop^ is 
obtained from 2-{{4-(phthalimide)butanoyQamino}-r^^ 
3s [0209] 3-Octadecyl-2^3-(phthalimide)propylh3-hydroquinazoline-4-one is reacted with hydrazine in ethanol at reflux 
temperature to obtain the aimed compound. 

Compound 29 

40 2-{3-(Dimethylamino)propy^ 

[0210] 



45 




SO 

[021 1] In Example 14 (2), 1 -tetradecyfamine is used in place of n<Jecylamine to obtain 2-{(4-chIorobutanoyf)amino}- 
N-tetradecylbenzamide. 

[021 2] In the similar manner to Example 1 4 (3), from 2-{(4^lorobutanoyl)amino}-N-tetrBdecylben2amide and dimeth- 
ylamine hydrochloride, the aimed compound is obtained. 
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Compound 30 

2-{3-(Diethy!amino)propyI}-3-lelradecyl-3-^roquinazoIin-4-orie 
5 [0213] 



w 




is [021 4] In the similar manner to Example 1 4 (3), from 2-{(4-chlorobutanoyl)amino}-N-tetradecylbenzamide and diethyl- 
amine, the aimed compound is obtained. 

Compound 31 

20 2-(3-Aminopropyl)-3-tetradecyt-3-hydroquina20lin-4-one 
[0215] 



25 




30 

[021 6] 2-{(4-Chlorobutanoy!)arnirc}^-tetradecylbenzarnide and potassium phthalimide are reacted in DMF at 80 °C 
to obtain 2-{{4-(phthalimide)butHnoy^ 

[0217] In the similar manner to Example 1-3, 3-tetradecyl-2^3-{phthalimide)propyl}-3-hydroquina2oline-4-one is 
35 obtained from 2-{{4-(phthaBmide)butanoyl}amino}-N-tetradecyfbenzamide. 

[0218] 3Tetradecyl-2-{3<pNhalimide)propy!}-3^roquina2oline-4-one is reacted with hydrazine in ethanol at reflux 
temperature to obtain the aimed compound. 

[0219] Also, the following compounds should be included in the category of the present invention. 

40 
45 
50 
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Compound 32 
[0220] 

5 



W 

15 Compound 33 
[0221] 

20 



Compound 34 

30 

[0222] 



35 



40 

Compound 35 
[0223] 

45 



50 




55 



Compound 36 
[0224] 
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10 



is Compound 37 
[0225] 



20 



25 




30 



Compound 38 
[0226] 



35 




40 



Compound 39 
45 [0227] 



50 




55 




15 Compound 41 
[0220] 



20 



O 

H 



25 

Claims 

1. A quinazolinone derivative or a salt thereof expressed by the following Formula 



30 

O 



B 



JL 

Formula (I) 



wherein each of A and B is R 1 or -(CH^n-NF^R 3 ; wherein R 1 represents a hydrocarbon group of C 10 -3o; 
wherein R 2 and R 3 individually represent a hydrogen atom, a lower alkyl group, a phenyl group or a benzyl 
group, or together represent a heterocyclic ring having 3-7 members; and n represents an integer of 1 -5; 
45 wherein when A is R 1 , B is (CHgJn-Nf^R 3 and when A is -(CH2)n-NR 2 R 3 , Bis R 1 ; and 

wherein R 4 is selected from the group consisting of a hydrogen atom, a halogen atom, a lower alkyl group a 
lower acyl group, a nitro group, a cyano group, an amino group a lower alkoxycarbonyi group, a lower 
alkylamino group, a lower alkoxy group, a lower acyloxy group, a carbamoyl group, a lower afkyl carbamoyl 
group, and a lower acylamino group. 

so 

2. A quinazolinone derivative or a salt thereof according to claim 1 , wherein A is R 1 and B is -(Chyn-NRW. 

3. A quinazolinone derivative or a salt thereof according to claim 1 or 2. wherein R 1 is an alkyl group of C 10 .3 0 . 
55 4. A quinazolinone derivative or a salt thereof according to any of claims 1 to 3. wherein n is 2 or 3. 

5. A quinazolinone derivative or a salt thereof according to claim 1 , wherein A is -(CH2)n-NR 2 R 3 and B is R 1 . 
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6. A hair growth promoting composition comprising an effective amount of the quinazolinone derivative or the phar- 
macologically acceptable salt thereof according to any of claims 1 to 5. 

7. An external preparation for skin comprising the quinazolinone derivative or the pharmacologically acceptable salt 
5 thereof according to any of claims 1 to 5. 

8. A method tor promoting hair growth, which comprises applying an effective amount of the quinazolinone derivative 
or the pharmacologically acceptable salt thereof according to any of claims 1 to 5 on 6kin of mammals. 

10 9. A method for promoting hair growth according to claim 8. wherein the sWn of mammals is human scalp. 

75 

20 

25 

30 

35 

40 

45 

50 
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Fig. 1 

Reaction Formula AA 




Fig. 2 

Reaction Formula AB 
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Fig. 4 

Reaction Formula AD 



par* 0^^- f&c^ 

(1-1 ») R * ' tt-U- 

(I-lb) {1 



Fig. 5 

Reaction Formula AE 



o6" 



o 

3H 



(XVI) ffT™ 
RUcooH R «^NH 

(XV) o^H« 



Fig. 6 

Reaction Fonnula AF 



o 
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Fig. 7 

Reaction Formula B A 




Fig. 8 

Reaction Formula BB 




(1-2) 



Fig. 9 

Reaction Formula BC 




<l-2«) 
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Fig. 10 

Reaction Formula BD 




Fig. 1 1 

Reaction Formula BE 




(XXII) 

Fig. 13 

Reaction Formula BG 
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